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PREPACE  TO   FIRST   EDITION. 

The  Sectional  Committee  on  Bridges  and  General  Building 
Construction  was  appointed  by  the  Main  Committee  on  July  19th, 
1901. 

Having,  in  conjunction  with  the  Sectional  Committee  on 
Ships'  Sections  and  the  Sectional  Committee  on  Railway  Roiling 
Stock  Underframes,  completed  the  Standard  list  of  Rolled  Sections 
for  Structural  purposes,  the  Committee  next  turned  their  attention 
to  a  Standard  Specification  for  Structural  Steel  for  Bridges  and 
General  Building  Construction.  The  draft  of  the  Specification 
was  submitted  to  the  Science  Standing  Committee  of  the  Royal 
Institute  of  British  Architects,  and  certain  modifications  have  been 
introduced  into  the  Specification  as  a  result  of  the  co-operation  of 
that  Committee.  The  Specification  was  adopted  by  the  Sectional 
(Committee  on  Bridges  and  General  Building  Construction  at  their 
meeting  held  on  May  23rd,  igo6. 

This  Report  was  approved  by  the  Main  Committee  at  their 
meeting  held  on  June   19th,   1906. 

B.  BAKER, 

Chairman  of  the  Sectional  Continiltec  on  Bridges 
and  General  Building  Construction. 


PREFACE  TO   FIRST  REVISION. 

Since  the  first  issue  of  the  Specification  in  June,  1906,  the 
Committee  have  from  time  to  time  had  brought  before  them  points 
which  had  arisen  in  connection  with  its  use,  and  the  present  issue 
embodies  the  Committee's  decisions  in  regard  to  these.  Some  of 
the  more  important  modifications  to  the  Specification  are  as 
follows  : — 

1.  The  classification  of  the  material  dealt  with  into   A    Steel 

and  B  Steel. 

2.  The   increase   of  the  allowable  Phosphorus  Content  in  B 

Steel  from  0*07  to  o*o8  per  cent. 

3.  The  increase  of  the  upper  limit  of  tensile  strength  for  plates, 

sections  and  bars  (other  than  rivet  bars),  from  32  to  ^tZ 
tons  per  square  inch. 

4.  The  reduction  of  the  lower  limit  of  tensile  strength  for  rivet 

bars  from  26  to  25  tons  per  square  inch 

5.  The    insertion    of   Clauses   dealing   with    {a)    tests    by   an 

Independent  Expert,  {b)  Rejection  after  delivery,  and  (c) 
Arbitration  in  cases  where  this  is  not  otherwise  provided 
for. 

The  text  of  the  Specification  has  been  settled  in  consultation 
with  the  Committee  by  Mr.  A.  A.  Hudson,  K.C.  (Standing  Counsel 
to  the  Committee),  with  a  view  of  ensuring   that  so   far  as  prac- 
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ticable  it  has  the  meaning  intended  by  them,  and  the  Specification 
has  been  remodelled  in  accordance  with  his  advice. 

The  Specification  in  its  present  form  was  approved  by  the 
Sectional  Committee  at  their  meeting  on  April  26th,  1912,  and  by 
the  Main  Committee  on  July  iSth,  1912. 

R.  ELLIOT'i"-COOPER, 

Chainiian  of  the  Sectional  Committee  01  Bridges 
and  General  Building  Construction. 
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Note. — The  Assotiathii  desires  to  call  attention  to  the  fact  that  tins 
Specification  is  intended  to  include  the  technical  provisions  necessary  for  the 
supply  of  the  material  herein  referred  to,  but  docs  not  purport  to  inchide  all 
the  necessary  provisions  of  a  Contract. 


BRITISH  5 

STANDARD    SPECIFICATION 
FOR 

STRUCTURAL    STEEL 

FOR 

BRIDGES,  ETC.,  AND  GENERAL  BUILDING  CONSTRUCTION.       lo 

(revised    august,     1912.) 


Process  of  Manufacture. 


1.     A  steel  shall  be  made  by  the  Open  Hearth  Process  (Acid 
or  Basic),  unless  either  process  is  required  or  specified,  and  must 
not  show  on  analysis  more  than  o-o6  per  cent,  of  Sulphur  or  of    15 
Phosphorus. 

B  steel  may  be  made  either  by  the  Open  Hearth  Process  (Acid 
or  Basic),  or  by  the  Bessemer  Process  (Acid  or  Basic),  unless  any 
one  of  the  four  processes  is  required  or  specified,  and  must  not 
show  on  analysis  more  than  0*08  per  cent,  of  Phosphorus,  and  not    20 
more  than  o'o6  per  cent,  of  Sulphur. 

Note. —  B  steel  is  not  intended  for  Bridges,  nor  for  Plates  j  inch  in  thickness 
and  over,  and  Rivet  Bars. 


Quality  of  Finished  Steel. 

2.  All  finished  steel  as  sent  from  the  mills  shall,  subject  to  the  25 
provisions  of  Clause  18,  be  well  and  cleanly  rolled  to  the  dimensions, 
sections  and  weights  specified  or  required,  shall  be  sound  and  free 
from  cracks,  surface  flaws,  laminations,  rough,  jagged  and  imperfect 
edges  and  all  other  defects,  shall  be  finished  in  a  workmanlike 
manner  and  shall  in  all  respects  comply  with  the  tests  and  require-  30 
ments  herein  mentioned  applicable  to  the  description  of  material 
{e.^.,  plates,  sections,  bars,  rivet^i,  etc.)  required  or  specified. 
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Tensile  Test  Pieces. 

3.  The  tensile  strength  and  elongation  of  all  steel  shall  be 
determined  from  Standard  Test  Pieces  cut  lengthwise  and  crosswise 
from  plates,  and  lengthwise  from  sections  and  bars. 

The  test  pieces  shall  not  be  annealed,  or  otherwise  subjected   5 
to  heat  treatment,  unless  the  material  from  which  they  are  cut  is 
similarly  treated,  in  which  case  the  test  pieces  shall    be    similarly 
and  simultaneously  treated  with  the  material  before  testing. 

Any  straightening  of  test  pieces  which  may  be  required  shall 
be  done  cold.  ^^ 

The  rolled  surface  of  the  steel  wherever  practicable  shall  be 
retained  on  two  opposite  sides  of  the  test  piece,  but  in  the   case 

of  bars  having  diameters  or  sides  not  exceed-         , 1 

ing  3  inches  the  bars  may  be  reduced  by    /^^    \       >.  1  i 

turning.      For    hars    having    diameters    or  /         i         ].__...__]  ^^ 

sides  above  3  inches  the  test  piece  may,  at  W  ./^  J  '  ,.-N 
the  option  of  the  Maker,  be  taken  from  the  \_...i  /  [•.,/  ./I 
position  shown  in  the  sketches. 

Selection  of  Tensile  Test  Pieces. 

5.  Tensile  test  pieces  shall  be  selected  by  the   Purchaser  or  20 
by  the  Engineer"^'  or  Inspector! — 

(a)  Either  from  the  shearings,  or,  if  he  so  desire, 

(^)  From  the  plates,  sections  and  bars,  after  they  have  been 
cut  to  the  sizes  required. 

In  the  latter  case  (/^),  if  the  test  is  satisfactory,  the  Purchaser  25 
shall  pay  the  Maker  the  value  of   the  plate,  section,  or  bar  from 
Avhich  the  test  piece  has  been  cut,  or  accept  delivery  of  the  same 
as  though  such  test  piece  had  not  been  cut  therefrom. 

In  neither  case  (a  or  d)    shall    the    test    pieces    be    detached 
from  the  plates,  sections,  or  bars,  except  in  the   presence   of   the   20 
Purchaser  or  of  the  Engineer  or  Inspector. 

Tensile  Tests. 

6.  The  tensile  breaking  strength  of  all  steel  determined  from 
the  Standard  Test  Pieces  hereinafter  referred  to,  shall  be  as 
follows : —  "55 

(a)  Plates,  Sections  (e.g..  Angles,  Tees,  Joists,  Channels,  etc.), 
and   Flat   Bars. — The    tensile    breaking    strength    of    all    plates, 


*  The  word  "Engineer"  shall  inchide  any  Engineer  or  Architect  super- 
vising or  acting  as  Engineer  or  Architect  in  connection  with  the  manufacture 
or  supply  of  steel  or  the  works  for  which  the  steel  is  reijuired. 

t  The  word  "Inspector"  shall  include  any  person  acting  under  the  direction 
of  such  Engineer  or  Architect. 


40 
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sections  (such  as  angles,  tees,  joists,  channels,  etc.)  and  flat  bars, 
except  where  required  for  welding,  shall  be  between  the  limits  of 
28  and  ^^  tons  per  square  inch  of  section.  The  elongation 
measured  on  the  Standard  Test  Piece  A  (see  Appendix,  page  18) 
shall  be  nor  less  than  20  per  cent,  for  steel  of  0*375  inch  m 
thickness  and  upwards,  and  not  less  than  16  per  cent,  for  steel 
below  o'375  inch  in  thickness. 


(I')  Round  and  Square  Bars. — The  tensile  breaking  strength  ot 
round  and  square  bars  (other  than  rivet  bars)  shall  be  between  the 
limits  of  28  and  2)7>  tons  per  square  inch  of  section,  with  an  10 
elongation  of  not  less  than  20  per  cent,  measured  on  the  Standard 
Test  Piece  B  (see  Appendix,  page  ig),  or  not  less  than  24  per  cent, 
measured  on  the  Standard  Test  Piece  F  (see  Appendix,  page  20). 
The  bars  may  be  tested  the  full  size  as  rolled. 


(t)  Rivet  Bars. — The  tensile  breaking  strength  of  rivet  bars  15 
shall  be  between  the  limits  of  21^  and  30  tons  per  square  inch  of 
section,  with  an  elongation  of  not  less  than  25  per  cent,  measured  on 
the  Standard  Test  Piece  B  (see  Appendix,  page  19)  or  not  less  than 
30  per  cent,  measured  on  Standard  Test  Piece  F  (see  Appendix, 
page  20).     'I'he  bars  may  be  tested  the  full  size  as  rolled.  20 


Generally.  —  Provided   that   for   steel    under   y'^-   of   an    inch 
(0312  in.)  in  thickness  or  diameter  bend  tests  only  shall  be  required. 


Numbep  of  Tensile  Tests. 

6.  (A)  For  Tensile  Tests  Clause  5,  SulhSection  \a].-~  One  tensile 
test  shall  be  made  from  the  finished  steel  from  each  cast  unless  25 
the  quantity  of  the  steel  from  one  cast  at  the  thickness  tested 
exceeds  25  tons,  in  which  case  a  second  tensile  test  shall  be  made. 
One  additional  test  shall  also  be  made  from  each  cast  for  every 
variation  in  thickness  of  0-15  of  an  inch  in  the  plates,  sections,  or 
flat  bars.  30 


(B)  For  Tensile  Tests  Clause  5,  Sub-Section  {b). — One  tensile 
test  shall  be  made  from  the  finished  steel  from  each  cast,  unless  the 
quantity  of  the  steel  from  one  cast  exceeds  25  tons,  in  which  case  a 
second  tensile  test  shall  be  made.  When  more  than  one  diameter 
or  thickness  of  bar  is  required  or  specified  one  additional  test  shall  35 
be  made  from  each  diameter  or  thickness  of  bar  ordered,  if  desired 
by  the  Purchaser  or  by  the  Engineer  or  Inspector. 
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(C)  For  Te7isile  Test  Clause  5,  Sub-Section  (e). — One  tensile 
test  shall  be  made  from  each  cast,  unless  the  weight  of  the  rivet 
bars,  as  rolled,  from  one  cast  exceeds  10  tons,  in  which  case  an 
additional  tensile  test  shall  be  made  for  each  further  10  tons  or 
portion  thereof.  5 

Cold  and  Temper  Bend  Test  Pieces. 

7.  Bend  tests  of  all  steel  (other  than  Rivet  Bars)  shall  be  made 
from  test  pieces  prepared  as  follows: — Bend  test  pieces  shall  be 
sheared  or  cut  lengthwise  or  crosswise  from  plates  and  lengthwise 
from  sections  and  round  and  square  bars  and  shall  be  not  less  than  10 
ih  inches  wide,  but  for  round  or  square  bars  of  less  than  2  inches 
diameter  or  side,  or  flat  bars  of  less  than  2  inches  wide,  pieces  cut 
from  the  bar  as  rolled  may  be  used. 

In  all  cold  bend  tests,  and  in  temper  bend  tests  on  samples 
o'5  inch  in  thickness  and  above,  the  rough  edge  or  arris  caused   15 
by  shearing  may  be  removed  by  filing  or  grinding,  and  samples   i 
inch  in  thickness  and  above    may  have  the   edges  machined,  but 
the  test  pieces  shall  receive  no  other  preparation. 

The  test  pieces  shall  not  be  annealed,  or  otherwise  subjected  to 
heat  treatment,  unless    the  material  from    which    they   are    cut    is  20 
similarly   treated,   in  which  case    the  test    pieces  shall  be  similarly 
and  simultaneously  treated  with  the  material  before  testing. 

Selection  of  Bend  Test  Pieces. 

8.  Bend  test  pieces  shall  be  selected  by  the  Purchaser  or  by 
the  Engineer  or  Inspector —  25 

(a)  Either  from  shearings,  or,  if  he  so  desire, 

{b)  From  the  plates,  sections   and  bars,    after  they  have 
been  cut  to  the  sizes  required  or  specified. 

In  the  latter  case  {l>),  if  the  test  is  satisfactory,  the  Purchaser 
shall    pay  the  Maker  the  value  of  the  plate,  section,  or  bar  from   30 
which  the  test  piece  has  been  cut,  or  accept  delivery  of  the  same 
as  though  such  test  piece  had  not  been  cut  therefrom. 

Cold   Bend  Tests. 

9.  For  cold  bend  tests  the  test  piece  shall  withstand,  without 
fracture,  being  doubled  over  either  by  pressure  or  by  blows  from  a  35 
hammer  until  the  internal  radius  is  not  greater  than   lA  times  the 
thickness  of  the  test  piece,  and  the  sides  are  parallel. 

For  sections  having  flanges  less  than  2  inches  wide  these  bend 
tests  may  be  made  from  the  flattened  section. 
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Temper  Bend  Tests. 

10.  For  temper  bend  tests  the  test  piece  shall  be  heated  to 
a  blood  red  and  quenched  in  water  at  a  temperature  not  exceeding 
80  degrees  Fahr.  The  colour  shall  be  judged  indoors  in  the  shade. 
The  test  piece  shall  then  withstand,  without  fracture,  being  doubled  5 
over  either  by  pressure  or  by  blows  from  a  hammer  until  the 
internal  radius  is  not  greater  than  ih  times  the  thickness  of  the 
test  piece,  and  the  sides  are  parallel. 

For  sections  having  flanges  less  than  2  inches  wide  these  bend 
tests  may  be  made  from  the  flattened  section.  10 

Number  of  Cold  and  Temper  Eend  Tests. 

11.  Either  a  cold  or  temper  bend  test  shall  be  made  from 
each  plate,  section,  or  bar  (other  than  rivet  bars)  as  rolled,  and 
these  two  kinds  of  tests  shall  be  in  about  equal  number  from  the 
material  ordered.  15 

For  rivet  bars  cold  or  temper  bend  tests  are  not  required. 

Number  and  Kind  of  Tests  of  Manufactured  Bivets. 

12.  Manufactured  rivets  selected  from  the  bulk,  in  such 
number  as  may  be  specified  or  as  may  be  approved  by  the  Pur- 
chaser or  by  the  Engineer,  shall  withstand  the  following  tests  : —   20 

(a)  The  rivet  shanks  to  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown 
in  Fig.   I,  without  fracture  on  the  outside  of  the  bend. 

{^)  The    rivet    heads  to  be  flattened,  while    hot,  in    the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.    The  25 
head  to  be  flattened  until  its  diameter  is  2\  times  the  diameter 
of  the  shank. 


Fig.   I.  Fig.  2. 

Tests  by  Chemical  Analysis. 

13.  The  Maker  shall  supply  an  analysis  of  each  cast  of  30 
steel  when  reciuired  so  to  do  by  the  Purchaser  or  by  the  Engineer, 
but  samples  may  also  be  taken  by  the  Purchaser  or  by  the 
Engineer  or  Inspector,  and  at  the  expense  of  the  Purchaser  may 
be  subjected  to  complete  analysis  by  a  metallurgist  appointed  by 
him.  35 

Maker's  Tests  at  his  Works. 

a.  All  the  test  pieces  after  they  have  been  marked  for  test- 
ing shall  (except  as  provided  in  Clause  15)  be  prepared  by  the 
Maker  and  tested  at  his  works  and  at  his  cost  (and,  if  the  Purchaser 
or  Engineer  so  desire),  in  the  presence  of  the  Purchaser  or  of  the   40 
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Engineer  or  Inspector.  If  the  ?»Iaker  fails  to  prepare  properly 
the  test  pieces  for  testing  or  to  test  the  steel  properly  at  his  works 
in  the  manner  herein  provided,  the  Purchaser  or  the  Engineer 
may,  at  the  Maker's  cost,  have  the  test  pieces  prepared  for  testing 
and  the  steel  tested  elsewhere.  5 

Purchaser's  Tests  Elsewhere. 

15.  Four  days'  notice   shall   be  given  by  the  ]\Iaker  to  the 
Purchaser  and  to  the  Engineer  of  the  date  when  he  will  be  ready 
for  the   Purchaser  or  the  Engineer  or  Inspector  to  select  the  test 
pieces.     If  within    7  days  after  the  receipt  of  such  notice  the  Pur-   ■'■^ 
chaser  or  the  Engineer  shall  give  notice  in  writing  to  the  Maker  that 

he  desires  the  test  pieces  to  be  prepared  and  tested  at  a  place  to  be 
named  in  the  notice  within  the  United  Kingdom,  the  tests  shall 
then  be  carried  out  at  such  place  and  at  the  Purchaser's  cost  (and 
if  the  Maker  so  desire  in  the  presence  of  the  Maker  or  of  the  ^5 
jierson  deputed  by  him  to  witness  the  tests).  In  the  event  of 
such  notice  being  given  by  the  Purchaser  or  by  the  Engineer, 
the  Maker  shall  be  allowed  at  least  7  days  from  the  receipt  of 
such  notice  before  the  selection  of  the  test  pieces.  The  tests 
must  be  completed  within  14  days  from  the  selection  of  the  test  20 
pieces,  failing  which  the  tests  shall  be  carried  out  at  the  Maker's 
works. 

Additional  Tests. 

16.  Should  a  tensile  test  piece  break  outside  the  middle-half 

of  its  gauge  length,  the  test  may,  at  the  Maker's  option,  be  dis-  2o 
.carded,  and  another  test  be  made  of  the  same  plate,  section  or 
bar.  In  all  other  cases  should  any  of  the  test  pieces  or  rivets 
first  selected  not  fulfil  the  tests  applicable  to  the  description  of 
material  to  be  tested,  two  additional  test  pieces  or  rivets  may  be 
taken,  and  should  either  of  them  fail  to  fulfil  such  tests,  all  steel  ^^ 
from  the  cast  from  which  the  test  pieces  have  been  taken  may 
be  rejected.  The  additional  tests  shall  be  carried  out  in  the  same 
manner  in  ail  respects  as  the  tests  hereinbefore  required  to  be 
made  in  the  first  instance. 

Inspection.  3^ 

17.  The  Purchaser,  the  Engineer  and  the  Inspector  shall  at 
all  reasonable  times  have  free  access  to  the  Maker's  works,  and 
to  all  places  under  his  control  where  steel  is  being  manufactured, 
and  shall  be  at  liberty  to  inspect  the  manufacture  of  the  steel  at 
all  stages. 

Margin  Over  and  Under  Dimensions  and  IVeights. 

18.  (a)  Specified  kn^^ths.. — When  steel  in  bars  or  sections  is 
specified  to  be  cut  to  certain  lengths  it  shall  be  cut  within  a 
maruin  of  x  in.  under  or  i  in.  over  the    specified    length,    but   if 
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the  Maker  is  required  to  take  his  cutting    margin    over    and   not 
under  the  length  specified,  the  margin  shall  be  within  2  ins.  over. 

{b)  Exact  k7igths. — Where  "exact"  lengths  are  specified,  the 
steelin  bars  or  sections  shall  be  cold  sawn  or  machined  within  a 
margin  of  |-  in.  over  or  under  the  length  specified.  5, 

■  {c)  Weights. — The  rolling  margin  on  plates,  sections  and  bars 
shall  be  between  zh  per  cent,  over  and  2^  per  cent,  under  the 
specified  weights.  Where  a  minimum  weight  of  section  of  steel  is 
specified  the  margin  shall  be  5  per  cent.  over.  Where  a  maximum 
weight  of  section  of  steel  is  specified  the  margin  shall  be  5  per  10 
cent,  under. 

Calculation  of  IRTeight. 

19.  The  weight  ol  plates  shall   be    calculated    on    the   basis 
that  steel  weighs  40'8  lbs.  per  square  foot  per  inch    of  thickness, 
and  the  weight  of  sections  and  bars  on  the  i»asis  that  steel  weighs    15 
3'4  lbs.  per  square  inch  of  sectional  area  per  foot  run. 

Identification  of  Cast. 

20.  The  Maker  shall  mark  the  ingots,  billets,  slabs,  plates, 
sections,  bars,  etc.,  in  such  a  waj'  as  to  enable  all   finished    steel 

to  be  traced  to  the  original  cast.    Every  facility  for  tracing  the  steel  20 
to  the  original  cast  shall  be  given    to    the    Purchaser   and   to   the 
Engineer  and  Inspector. 

Branding  or  Marking. 

21.  Every  piece  of   steel  shall  be   leaibly   marked   with  the 
Maker's  name  or  trade  mark,  and  with  cast  numbers  or  identifica-  25 
tion  marks  by  which  the  steel  can  be  traced  to  the  cast  from  which 

it  was  made.     For  rivet  bars  and  small  pieces  securely  bundled,  a 
metal  tag  marked  with  the  cast  number  will  be  sufficient. 

Before  the  test  pieces  are  selected,   the  Maker   shall   furnish 
the  Purchaser  with  copies  of  the  mill  sheets,  giving  complete  lists   50 
of  all  plates,  sections  or  bars  in  each  cast,  with  sizes  and  weights, 
and  the  numbers  or  marks  by  which  each  plate,  section  or  bar  can 
be  identified. 

Maker's  Certificate. 

22.  {a)    When  no  Inspection  Jias  taken  place.— In  \he  case  (}\    35 
any  steel  which  has  not  been  inspected  at  the  Maker's  works,  the 
]Maker  or  Merchant,  as  the  case  may  be,  shall  supply  the  Purchaser 
and  the  Engineer  with  a  certificate  stating  the  process  of  manulac- 
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ture  and  a  test  sheet  signed  by  the  Maker  giving  the  results  of 
each  of  the  mechanical  tests  applicable  to  the  description  of 
material  purchased,  and  if  and  when  required  of  the  chemical 
analysis  also.  Each  test  sheet  shall  indicate  the  numbers  or  identi- 
fication marks  of  the  casts  to  which  it  applies,  corresponding  with  5 
the  numbers  to  be  found  on  the  plates,  sections,  bars,  etc. 

{I))  When  Sieel  is  taken  from  Stock. — Where  any  steel  is  taken 
from  a  Merchant's  stock,  the  Purchaser  or  the  Engineer  may  either 
(i)  have  the  steel  tested  at  such  place  as  is  in  Clause  15  provided 
and  at  his  own  expense,  or  (ii)  the  Merchant  shall  satisfy  the  Pur-  10 
chaser  or  the  Engineer  by  means  of  numbers  or  identification 
marks  on  the  steel,  combined  with  a  Maker's  certificate,  that  such 
steel  has  been  tested  and  complies  with  the  whole  of  the  tests  and 
requirements  of  this  Specification  appncable  to  the  description  of 
material  required  or  specified.  15 

Non-compliance  vfith  Tests  and  Requirements. 

23.     Should  any  steel  not  comply  with  the  whole  of  the  fore- 
going  tests   and    requirements   applicable    to    the    description    oi 
material  required  or  specified,  all  the  steel  in  the  cast  from  which 
the  tests   have  been  taken  may,  subject  to  the  option  of  making  20 
additional  tests  as  provided  in  Clause  16,  be  rejected. 

Delivery. 

25.     No   steel  shall    be  despatched    from  the  Maker's  works 
until  it  has  been  tested  and  complies  with,  or  has  been  certified  (in 
the  cases  mentioned  in  Clause  22)  to  comply  with,  the  whole  of  the  25 
tests    and   requirements    of    this    Specification    applicable   to   the 
description  of  material  required  or  specified. 

Rejection  after  Delivery. 

25.  The  foregoing  tests  shall,  except  as  provided  for  in  Clause 

15  and  in  Clause  22,  Sub-Section  (/>),  be  made  at  the  Maker's  works  30 
prior   to   despatch,  but   in  the   event   of  any  of  the  steel  proving 
unsatisfactory  in  the  course   of  being  worked,    such   steel  may  be 
rejected  notwithstanding  any  previous  acceptance. 

Arbitration. 

26.  In  case  any  dispute  shall  arise  between  the  parties  to  any  35 
contract  in  which  this  Specification  is  in  whole  or  part  incorporated 

as  to  whether  any  process  of  manufacture  required  or  specified,  or 
any  test  or  rec]uirement  of  this  Specification  has  or  has  not  been 
carried  out  or  complied  with,  or  as  to  whether  any  steel  is  or  is  not 
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of  the  quality  or  free  from  the  defects  mentioned  in  Clause  2,  or  as 
to  whether  any  steel  proves  unsatisfactory  in  the  course  of  being- 
worked  as  provided  in  Clause  25,  then  such  dispute  shall  be  referred 
to  the  arbitration  of  a  person  to  be  appointed,  at  the  request  of 
either  party  to  the  said  dispute,  by  the  Chairman  for  the  time  being 
of  the  Engineering  Standards  Committee,  provided  ahvays  that  if 
such  dispute  is  within  the  terms  of  any  other  agreement  to  refer  or 
submit  to  arbitration  this  Clause  shall  be  of  no  effect. 
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Conversion     Table. 

Tons. 

Pounds. 

Tons. 

Pounds. 

17 

38,080 

44 

98.560 

18 

40,320 

45 

100,800 

19 

42,560 

46 

103,040 

20 

44,800 

47 

105.280 

21 

47,040 

48 

107,520 

22 

49,280 

49 

109.760 

23 

51,520 

50 

112,000 

24 

53,760 

51 

114,240 

25 

56,000 

52 

116,480 

26 

58,240 

53 

118,720 

27 

60,480 

54      ■ 

120,960 

28 

62,720 

55 

123,200 

29 

64,960 

56 

125,440 

30 

67,200 

57 

127,680 

31 

69,440 

58 

129,920 

32 

71,680 

59 

132,160 

33 

73,920 

60 

134,400 

34 

76,160 

61 

136,640 

35 

78,400 

62 

138.880 

36 

80,640 

63 

141,120 

37 

82,880 

64 

143,560 

38 

85,120 

65 

145,600 

39 

87.360 

66 

147,840 

40 

89,600 

67 

150,080 

41 

91,840 

68 

152.320 

42 

94,080 

69 

154,5C0 

43 

96,320 

70 

156,800 

NOTE.~1    Ton  =  2,240   lbs. 
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APPENDIX    I. 

FORMS 

OF 

BRITISH    STANDARD    TENSILE    TEST    PIECES. 

TESTlPIECE   A. 


Gauge  Length  G  =  8  inches. 

Parallel  Length  P  to  be  not  less  than  9  inches. 

Total  Length  T  =  About  18  inches. 


Thickness  of  Test  Piece. 

Maximum  Width  allowed. 

Over  ,5^  in.  (o'S75  in.}. 

Wi  =  ih  ins. 

^  in.  (0-375  ill-)  to  1  in.  (0-875  in.). 

W2  =  2     ins. 

Under  ;]   in.  (0-375  i"-)- 

W3  =  2h  ins. 

The  widths  of  the  test  pieces  for  plates  were  selected  to 
comply  with  the  two  following  conditions,  (i)  As  the  great 
bulk  of  plates  to  be  tested  are  from  -|  inch  to  f  inch  thick,  it 
was  desirable  for  the  sake  of  convenience  that  the  test  pieces  for 
such  plates  should  be  of  uniform  width,  and,  in  accordance  with 
very  general  practice,  a  width  of  2  inches  was  selected.  (2)  With 
a  test  piece  of  a  given  form,  the  percentage  of  elongation  was 
found  to  be  less  for  thick  plates  than  for  thin  ones  ;  with  steel 
of  the  same  quality  in  other  respects  it  was  desirable  therefore 
to  choose  widths  of  test  piece  which  would  be  slightly  in  favour  of 
the  thicker  plates.  This  is  secured  with  the  widths  selected  for 
the  Standard  Test  piece  of  form  A, 
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TEST   PIECE    B. 


Gauge  length  G  to  be  not  less  than  8  times  the  diameter  D. 

With  enlarged  ends  : — Parallel  Length  p  to  be  not 

less  than  9  times  the  reduced  diameter  D. 

All  test  pieces  of  form  B  are  strictly  similar,  and  for  the  same 
material  give  the  same  percentage  of  elongation.  They  are  nearly 
similar  to  a  test  piece  of  form  A,  8  inches  in  gauge  length, 
2  inches  wide  and  2   inch  thick. 


TEST 

PIECE 

c. 

-U.     - 

-f 

i~^'' 

i  h — 

-G 

P — - 

— A  i 

»u 

Gauge  Length  G  =  2  inches. 
Parallel  Length  p  to  be  not  less  than  2^  inches. 


Dia.    =  o'564  inch. 
Area  =  4    sq.  inch. 


TEST  PIECE    D. 


Gauge  Length  G  =  3  inches. 
Parallel  Length  P  to  be  not  less  than  3; 
Dia.    =  0*798  inch. 
Area  =  h   sq.  inch. 


inches. 
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TEST  piece:  E. 


M 

I   h G H   i 

I  I 

'{* p >] 

Gaui^e  Length  G  =  3^  inches. 

Parallel  Length  P  to  be  not  less  than  4  inches. 

Dia    =  o'977  inch. 

Area  =  f^  sq.  inch. 

Test  Pieces  C,  D,  and  E  were  arranged  to  meet  the  very 
common  practice  of  making  test  pieces  for  forgings,  axles,  tyres,  etc., 
of  either  -|  square  inch  or  |  square  inch  in  sectional  area.  With  the 
gauge  lengths  decided  upon,  these  three  forms  ate  very  nearly 
similar,  and,  for  a  given  material,  give  very  approximately  the  same 
percentage  of  elongation.  Though  not  exactl)'',  they  are  approxi- 
mately similar  to  the  Standard  Test  Piece  F,  and  for  the  same 
material  give  a  nearly  identical,  hut  slightly  greater,  percentage  of 
elongation. 

TEST  PIECE    F, 

(For  Test  Pieces  over  i  inch  diameter.) 


znz 


Gauge  Length  G  to  be  not  less  than  4  times  the  diameter  D. 

With  enlarged  ends  :  -  P  rallel  Length  P  to  be  not  less  than  4^  times 

the  reduced  diameter  D. 

In  some  testing  machines  it  was  found  inconvenient  to 
use  form  B  for  bars  of  over  i  inch  in  diameter,  and  form 
F  of  half  the  gauge  length  is  designed  to  meet  such  cases.  For  a 
given  material  the  percentage  of  elongation  with  Test  Piece  F 
is  greater  than  with  Test  Piece  B,  and  this  difference  is  provided 
for  in  the  British  Standard  Specifications. 

FORM      OF     ENDS. 

In  the  case  of  the  round  Test  Pieces  B,  C,  D,  E  and  F,  the 

form  of  the  ends  is  to  be  as  required  in  order  to  suit  the  various 
methods  employed  for  gripping  the  test  piece.  When  enlarged  ends 
are  used  the  length  of  the  parallel  portion  of  the  test  piece  must 
in  no  case  be  less  than  that  noted  on  the  diagrams. 
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Italian,  Spanish  and  Portuguese.  Both  the  English  Editions  and  the  Foreign  Translations 
{which  also  include  the  English  text)  are  being  published  in  octavo  form,  and  will  be  available 
at  1/-  net  per  copy  or  its  equivalent  in  Foreign  vioneys. 


1-1914.  Rolled  Sections  for  Struc- 
tural Purposes,  Lists  of 

2-1903.  Tramway  Rails  and  Fish- 
plates, Specification  and  Sections  of 

3-1903.  Influence  of  Gauge  Length 
and  Section  of  Test  Bar  on  ihe 
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F.R.S 

4-1903.  Beams,  Properties  of  (includ- 
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of   ...         
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cation for 
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.Specification   for   Structural 

14-1907.  Steel  for  Marine  Boilers, 

.Specification  for  Structural 
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16-1905.  Telegraph  Material,  Speci- 
fication for  ...         

17-1904.  Electrical  Machinery.  Re- 
port on  (Superseded  by  No.  72-1917) 

18-1910.  Tensile  Test  Pieces,  Forms 

of 

19-1905.  Temperature  Experiments 
on  Field  Colls  of  i;iectrical  Machines, 
Report  on 

20-1913.  Screw  Threads,  Report  on 

21-1909.  Pipe  Threads  for   Iron  or 

Steel  Pipes  and    Tubes,  Report  on  ... 
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for  Laminated  Springs   ... 

IV.  Steel  Forgings.  Blooms  and 
Castings       

V.  Copper  Plates,  Rods  and 
Tubes  and  Brass  Tubes... 

VI.  Steel  Plates,  Angles,  etc., 
and  Rivets  for  Locomo- 
tives, Carriages  and 
Wagons 

-1906.  Errors  in  Workmanship, 

Repo:t  on  ...  ...         

-1907.  Locomotives    for   Indian 

Railways,  Second  Report  on  (Super- 
seded by  No.  50) 

-1906.  Limit  Gauges  for  Running 
Fits,  Report  on  Standard  Systems  of 

-1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on  

-1909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

-1907.  Steel  Castingsfor  Marine 

Purposes,   ^iicciricalion   for 

-1910.  Steel  Conduits  for  Elec- 
trical Wiring',  Specification  for  ... 

-1907.  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  for 

-1906.  Carbon  Filament  Glow 
Lamps,  Specification  for      

-1913.  Screw  Threads.  Tables  of 

IJritish  Standard  Whitvvorth,  British 
Standard  Fine  and  British  Standard 
Pipe  Threads 
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12 

1/- 
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1/- 

1/2 

1/- 

1/2 

1/- 
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12 

1/- 
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1;- 

12 
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1'2 
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1/- 
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awn 

LIST     OF     PUBUGATlOHS-ontinue./. 


38-1907.  Copper  Alloy  Bars  for  use  in 
Automatic  Machines,  Specification 

36-1907.  Electrical  Machinery,  Re- 
port on  (Superseded  i  y  Xo.  72-1917) 

37-1919.  Electricity  Meters,  Specifi- 
cation for  

38-1913.  Limit  Gauges  for  Screw 
Threads,  Report  on  Standard  Sys- 
tems tor ...         

39-1908.  Screw  Threads,  Combined 

Reports  on 

40-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spigot  and  Socket       

41-1908.  Cast  Iron  Flue  or  Smoke 
Pipes,  Specification  for  Spigot  and 
Socket      

42-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating   ...         

43-1909.  Boiler  Tubes,  Specification 
for  Charcoal  Iron  Lap-welded 

44-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

45-1 9 1 7.  Sparking  Plugs  (for  Internal 
Combustion  Engines),  Report  on 
Dimensions  for  ... 

46-1909.  Keys  and  Key  ways,  Speci- 
fication for  

47-1914.  Steel  Fishplates  for  Bull 
Head  and  Flat  Bottom  Railway  Rails, 
Specification  and   Sections  of 

48-1909.  Wrought  Iron  of  Smithing 
Quality  for  Shipbuilding  (Grade  D), 
Specification  for 

49-1909.  Ammeters  and  Volt- 
meters, Specification  for      

50-1910.  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26)  ... 

51-1913.  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  ("Best- York- 
shire" and  Grades  A,  B  and  C), 
Specification  for  

52-1910.  Lampholders  and  Caps, 
^^pecification  for  Bayonet  Socket    ... 

53-1913.  Boiler  Tubes  for  Locomotive 
Boilers,  Specification  for  Cold  Drawn 
Weldlesf  Steel 

54-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 
Construction,  Report  on 

55-1911.  Copper  and  Bronze  Wire, 

Report  on  Hard  Drawn 
56-1911.  Yield    Point    and   Elastic 

Limit,  Definitions  of 

57-1911.  Small  Screws,  Report  on 
Heads  for  

58- 1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  and  Socket 

.")9-19r2.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),  Specification  for  Spigot 
and  Socket 

60-1913.  Tungsten  Filament  Glow 
Lamps  (Parts  i  and  2),  Report  on 
Kxpcnments  on 

61-1913.  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
domestic  and  similar  work).  Specifi- 
cation for 

62-1913.  Marine  Boiler  Stays, 
Screwing  for 


1,-     1/3 
Withdrawn, 
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1/2 

1/- 

12 

1- 

12 

1- 

1/6 

1- 

1/3 

Gratis. 
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63-1913.  Broken  Ston*  and  Chip- 
pings,  Specification  for  Sires  of     ... 

64-1913,  Fishbolts  and  Nuts  for 
Railway  Rails,  Specification  for 

65-1914.  Salt-Glazed  Ware  Pipes, 
Specification  for... 

66-1914.  Copper-Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  Tubes), 
Specification  for ...         

67-1914.  Ceiling  Roses,  Specification 
for  Two-  and  Three-Plate 

68-1914.  Steel  Conductor  Rails, 
Method  of  Specifying  the  Resist- 
ance of 

69-1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic  Tyre  Rims  for 
Automobiles,  Motor  Cycles  and 
Cycles,  Report  on 

71-1917.  Wheel  Rims  and  Type 
Bands  for  Solid  Rubber  Tyres 
for  Automobiles,  Report  on  Dimen- 
sions of    ... 

72-1917.  Electrical  Machinery, 
British  Standardisation  Rules  for     ... 

73-1915.    Wall  Plugs  and  Sockets, 

Specification  for 

74-1 9 1 7 .  Charging  Plug  and  Socket, 

for    Vehicles    Propelled   by    Electric 
Secondary  Batteries,  Specification  for 

75-1916.  Steels  for  Automobiles, 
Specification  for  Wrought     

76-1916.  Tars,  Pitches,  Bitumens 
and  Asphalts  when  used  for  Road 
Purposes,  Report  on  Nomenclature 
of  and  Specifications  for  Tar  and 
Pitch  for  Road  Purposes     

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 
(Low  and  iMedium  Pressures) 

78-1917.  Cast  Iron  Pipes  and  Special 
Castings  for  Water,  GaS  and 
Sewage,  Specification  for 

80-1917.  Magnetos  for  Automobile 
Purposes,  Report  on  Dimensions  of 

82-1919.  Starters  for  Electric 
Motors  (Face  Plate  Type),  Speci- 
fication for  

83-April,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standard  of 
Reference  for     

84-1918.  Screw  Threads  (British 
Standard  Fine),  B.S.F.,  and  their 
Tolerances,  Report  on       

85-April,  1918.  Steel  for  Aircraft 
for  Government  Purchases  in  the 
United  States  of  America,  Speci- 
fications for        

86-1919.     Magnetos   for   Aircraft 

Purposes,  Report  on  Dimensions  of 
87-1919.    Airscrew  Hubs,  Report  on 

Dimensions  of      .. 
88-1919.    Electric    Cut-Outs    (Low 

Pressure.  Type  O),  Specification  for 


INTERIM     REPORTS. 

C.L.  2582.  Ball  Journal  Bearings 
for  Automobiles,  Interim  Report 
on  Sizes  of  Single  Row 

C.L.  3750.  French  Metric  Screw 
Threads  for  Aircraft  Purposes, 
Interim  Report  on  
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